Five nonionic detergents (Tweens 20, 40, 60 
It is a well-documented fact that animal cell cultures, especially those that are serially propagated, frequently become contaminated with Mycoplasma species (1) (2) (3) 8) . The use of virus stocks prepared in mycoplasma-contaminated cells can lead (and has led) to errors in the interpretation of results obtained from experiments in which such stocks are employed. A simple, inexpensive, and effective treatment procedure for eliminating mycoplasmas from virus preparations and other similar biological materials would therefore be of value. The lytic activity of several nonionic detergents for Mycoplasma species has been previously reported (6) . The objective of this study was to evaluate the feasibility of utilizing treatment with nonionic detergents for eliminating mycoplasma contaminants from virus stocks. Testing of detergents for virucidal activity. For determining the virucidal activity of the detergents, the same treatment procedure as described for the mycoplasma studies was employed. After the 1-hr incubation at 37 C, a sample was removed and titrated in its appropriate host system. Controls consisted of the following: (i) titration of the stock virus before and after the 1-hr incubation; (ii) cell cultures inoculated with the various detergent dilutions alone; and (iii) cell cultures receiving maintenance medium only.
MATERIALS AND METHODS

Mycoplasmas. M. hominis (PG-
Effect of detergents on mycoplasma and virus combinations. To test the applicability of the treatment procedures, it was decided to use virus stocks already known to be contaminated with mycoplasmas, even though the mycoplasma involved was known in only one instance. The procedures used were the same as described for the testing of mycoplasma-detergent or virus-detergent mixtures.
RESULTS
Effect of detergents on mycoplasma. The GDL strain of M. hyorhinis was completely inactivated by treatment for 1 hr at 37 C with Tweens 20, 40, 60, and 80 at a concentration of 2,500 ,ug/ml (Table 1) . Triton was found to be the least effective in reducing the titer of this organism at this concentration; however, it did reduce the viability count approximately 400-fold when compared to the control. This is in agreement with the results of Reynolds and Hetrick (6) , who demonstrated that Tweens 20, 40, 60, and 80, and Triton all killed mycoplasmas, with the Tweens being more active than Triton on the GDL strain of M. hyorhinis.
It was of interest to determine the minimal time required for complete inactivation of the organism. As shown in Table 2 , Tweens 60 and 80 were effective within 15 min; although Tweens 20 and 40 had reduced the viable count approximately one million-fold in 15 min, viable organisms were still detected. However, after a 30-min treatment, all four Tween compounds had completely inactivated the organism. Virucidal studies. The results of the virucidal studies are shown in Table 3 . Triton was the least virucidal of the detergents tested, as it did not significantly reduce the titers of vaccinia virus, VSV, herpes simplex virus, or NDV; however, it did reduce the titer of CEV by 1.5 logs. Tween 20 was the most virucidal compound tested, as it completely inactivated both herpes simplex and CEV, and it reduced the titers of VSV and NDV by 3.5 and 1 log, respectively. It had no virucidal effect on vaccinia virus or poliovirus. Tween 80 was virucidal for CEV and herpes simplex virus, but had little or no effect upon the other viruses. Tweens 40 and 60 caused no reduction in infectivity of vaccinia virus, VSV, NDV, and poliovirus, but they did reduce the titer of CEV and herpes simplex virus significantly.
Effects of detergent treatment on mycoplasma-contaminated virus stocks. Stocks of VSV, vaccinia virus, and poliovirus were determined by preliminary testing to be contaminated with mycoplasma. Table 4 shows the effects of detergent treatment on both virus and mycoplasma titers. Tween 20 was effective in eliminating the contaminants from the polio and vaccinia stocks without appreciably diminishing the virus titer.
The fact that Tween 20 completely eliminated A. kaidlawii from the virus stock is probably due to the fewer number of organisms present. In the previous study, in which Tween 20 did not completely inactivate A. laidlawii even after a 3-hr treatment, the number of organisms present was much greater (approximately 25,000 times as many). Although it markedly reduced the titer of the contaminant in the VSV stock, Tween 20 also reduced the virus titer 10,000-fold.
Tween 80 significantly reduced the titers of the contaminants in all three virus stocks, but in no case did the 1-hr treatment eliminate them completely. In contrast to Tween 20, the virus titers were relatively unaffected. Treatment with Tweens 40 and 60 had little or no effect on the mycoplasma contaminants.
DISCUSSION
This study was initiated because of the lack of virucidal activity previously reported for Triton WR-1339 (4, 5, 7) . However, the results reported here indicate that treatment of virus stocks with nonionic detergents for the purpose of eliminating mycoplasma contaminants has definite limitations. Although the ability of nonionic detergents to lyse mycoplasma in vitro was definitely established, the virucidal activity of these same compounds minimizes their usefulness in this regard. It is true that most of the viruses tested contained essential lipids; indeed, they were selected for this reason, as treatment with ether and other organic solvents is quite effective in "cleaning up" preparations of the non-lipid-containing viruses.
Triton WR-1339 had little or no virucidal activity against the agents tested; however, this detergent proved to be the least effective of those tested for activity against mycoplasma. Conversely, Tween 20 was the most effective detergent insofar as lysing mycoplasma was concerned, but it also showed marked virucidal activity for four of the six viruses tested.
Although some successes were obtained with this detergent-treatment method, several factors would have to be considered for each case in which this approach was contemplated. These include (i) the virucidal activity of the selected detergent(s), (ii) the number of mycoplasmas present in the sample, which would influence the length of treatment required, (iii) the drop in virus titer that is tolerable, assuming the detergent was not totally virucidal under the treatment conditions employed, and (iv) the nature of the contaminant itself, because mycoplasmas vary in their sensitivity to different detergents. In cases where other methods prove to be unsatisfactory for eliminating mycoplasmas, a successful detergenttreatment procedure could probably be developed. However, because of the variables described, it was not possible to define a single detergent-treatment procedure that could be routinely used to rid virus stocks of mycoplasma.
